disdosed in coiumn 3, Sines 26-45, The examiner further states that this reference 
does not disciose axia! roll forming performed by pressing the first and second holiow 
cylindricai workpSeces against eacti other between two diametricaiiy opposed outer roll 
forming tools and an inner roiling arbor or between two diametrioayy opposed outer roll 
forming tools and an inner roil forming tool. 

Examiner refers to Hopkins as teaching roil forming a cfad tubing by inserting a 
mandrel 43 into a subassembly made of two hollow cyiindrical workpieces 26 and 27 
and roll forming a dad tube by using two diametncaily opposed rolls 42 to metailicafiy 
bond the workpieces, the workpieces 26 and 27 being deformed radially and axiaily as 
disclosed in column 1 of page 4, Mnes 42-46, and in Fig. 9. In examiiner's opinion, it 
would have been obvious to use the two diametrically opposed roiis and the inner 
mandrel as disdosed in Hopkins ior axial roti forming as disdosed in Chalansonnet in 
view of the teachings of Hopkins in order to achieve excellent metaliic bond between the 
workpieces. Examiner notes that it wouid be Inherent to have piay to be abfe to insert 
the two workpieces into one another (Chalansonnet) and that the benefit disclosed in 
Cljafansonnet wouid work for workpieces with or without radial piay. 

Chalansonnet (US 4, 189,816) is the equivafent of DE 2745527 discussed in the 
instant specificaWon. Chalansonnet discloses the manufacture of a bearing race from 
two blanks 5 and 6 by coid rotiing, as set forth in coi, 3, lines 9-45: 

''The method of fabricating the bearing race is as foliows: the outer ring 2 is reahzed 
starting froni a blank 5 ( FIG. 3) by a known technique using the operations of turning or 
punching. The outer diameter A and the width C of the blank 5 are slightly less than the outer 
dia meter B and the vvidtli D of the ring 2, respecti v ely . I1ie diameter E of the hole through the 
blank is slightly less than the outer diameter F of the blank 6 for the inner ring L 

The blank 6, shown in FIG. 4, made of bearing steei of type 1 00 c6 can likew^ise be 
formed by turning or punching or by rolling strips into rings and welding them togetlier. The 
width K of the hlm\k 6 is sliglitly less than the width C of the blank 5 for the outer ri ng 2, On the 
other hand, its outer diameter F is slightly greater than the diameter E of the hole in the blank 5, 

The two blaitiiis 5 mid 6 nre then mated tii tJie press, one inside the other as shovvn in 
FIG, 5, and tlie faces of the inner blank 6 are at equal distances from those of the outer blank 5, 
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The dimensional propoiljons between the two blanks 5 and 6 are chosen so as to make the sum 
of tlieir weights equal to that of the composite race, 

1 he t\YO blanks^ assembled cottcentiically, theii form a unit which is to be deformed 
mdially. The roiling operation as shovvii in FIGS 6 and 7 is performed while the outer blank 5 is 
confined in a support made np of two separabk shell s 7 and S, the mn^r dimensions of which are 
eqiial to the outer diameter B and the thickness D of the race being made. A suitably simped 
roller 9 of profile corresponding to that of the ball groove is driven in rotation and in translation 
towards the blank 6* In the course of the roiling process the blanks 5 and 6* under the action 
of the pressure exeited by the roller 9, deform axiaily and radialiy imtil they completely fill 
a cavity 10 in the support bounded by the separable shells 7 and 8. " 

Thus, in essence, two annular Wanks are pressed into one another (the outer 
diameter of the inner ring Is greater than the inner diameter of the outer ring) and the 
unit of press-fit rings is then coid rotied in a stationary outer moid 7, 8 by roiier 9 that 
exerts pressure onto the inner ring and slowly defomis the rings as shown in Figs. 6, 7. 
The radial pressure causes axial and fadiai deformation as shown in Fig, 6 (before) and 
Fig. 7 (after). No diametricaily opposed outer roll forming toois interacting with an inner 
roiling arbor or two diametricaOy opposed outer roll forming tools interacting with an 
inner roll forming tool are disclosed. As discussed in the instant specification, paragraph 
bridging pages 1 and 2, this prior art nnethod is flawed as the bond between the rings is 
unsatisfactory. 

Hopkins relates to an entirely different process, Hopkins discloses a method for 
producing seamfess pipes by hot roliing In acx^ordance with the Mannesmann process. 
The tube materia! is comprised of an annuius of a first materia! and a cast second 
materia! in order to produce clad pipes. Examiner refers to Fig. 9 and also the text 
portion on page 4, left column, lines 42-46, where according to the examiner rollers 42 
are shown that are diametrically opposed to one another. However, this text portion 
discloses nothing in regard to bonding the two materials and only sets forth that the 
rolHng process produces diameter expansion and thickness reduction of the pipe blank 
(biliet): 
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'' The pierced or opened biHets are then passed thmugh one or more roiiing m///s 
that mclude a pair of rolls 42 which cooperate with mandrefs 43 to reduce their 
thickness and dianieterand elongate them into tubes f 

Hopkins - as set forth on page 1 , lines 1 -6, of the !eft coiumn - relates to Ihe 
manufacture of composite seamiess metalUc tubes and in particular to the manufacture 
ofseamiess tubes having an integraf fining ofspedai charactenstics inseparabiy and 
continuously bonded to the main body of the tube/' 

The composite seamless tube comprising a stainiess steel annuius and a thin 
seamless annuius of chrome-containing alioy bonded to the steel annuius throughout 
the interfacial area is produced by first casting a steel ingot 20, reducing the ingot 20 to 
a bMlet 22 by means of roils 21 , and the billet 22 is then pierced by any desired 
operation sucti as dniling, punching, etc. or by passing the billet through a Mannesmann 
mill as shown in Figs. 4 and 5. The resulting steal annufus 26 has bore 26 (see page 2, 
right column, lines 34ff, in regard to the preparatory steps). This steel annuius 26 is 
used to prepare a composite billet 27 by filling the bore 25 mth a core 28 of 
chromium-containing alloy by casting molten atSoy, as shown in Fig. 6, or by filling the 
centra! bore 25 by using an apparatus as shown in Fig. 7, employing electric arc 
deposition. The result is the composite billet 27 as shown in Fig. 8. The process of 
pouring or casting ailoy into the bore 25 as weSI as the process of electric arc deposition 
both provide an intimate connection of the outer annuius and the inner core. 
Therefore, an intimate bond between the outer stee! annuius and the inner 
chromium-containing alloy is already present in the composite biliet 27, 

The composite billets 27 with core 28 ''are then heated to a suitable temperatum 
preparatory to forming them into tube^' (P^QS 4, lines 22-26), as e,g, by the 
Mannesmann mHi process (see enclosed copy of "WIKIPEDIA - Rotary pierdng" where 
the Mannesmann process Is explained). As an aftemative, the composite billet 27 can 
also be subjected to boring, drilling eta, as set forth in tines 36 to 41 of the left column 
of page 4, in order to produce the tube; this means material Is cut or removed from the 
core with a thin Inner cladding of the second materiaf remaining and alloy material being 
removed, 
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The method of casting molten material into the steeJ annufus as well as the step 
of boring or drilHng out the core for producing the tube are clear evidence that the 
composite biliet 27 aiready has a metaiHG bond between the outer annuJus and the inner 
core - no roOing step for producing an intimate metallic bond between the inner and 
outer layers is performed or suggested, Moreover, the Mannesmann miJI process is a 
hot forming process and not a cold rolling process. Also, in the Mannesmann mil! 
process the billet is forced axially through the roll/arbor arrangement. 

Therefore, examiner's contention that the rofis used in the process of preparing 
the tube - as shown in Fig. 9 - are producing the metalHc bond between the inner and 
outer layers finds no support in Hopkins, especially since the referenced text portion of 
page 4 {col. 1 , lines 42 to 46) only refers to thickness reduction and dianneter reduction 
and elongation of the tubes. Also, since the composite material 27 is forced or passed 
through the rollers and past the mandrei in axial direction, as shown in Fig, 9, axial and 
radial deformations and elongations occur Producing tubing in a Mannesmann mil! 
means that the billet is first heated and then passed lengthwise through the 
arrangement of rolfers and mandrei as expiained in connection with Figs. 4 and 5 (page 
2, right column, lines 45-65). This set-up has nothing in common with and is not 
applicable to a cold rotiing process. 

Hopkins thus relates firstly to a composite material that is already intimateiy 
bonded end secondly to processing the composite materia! after having been heated to 
a suitable working temperature. Therefore, a person skilled in the art wii! not find a 
suggestion or motivation to use the Hopkins process relating to a composite materia! 
that is heated and processed in a Mannesmann mii! to a co!d roliing process as 
disclosed in Chalansonmt 

Reconsideration and withdrawal of the rejection of the claims under 35 USC 103 
are respectfuily requested. 

CONCLUSION 

In view of the foregoing, it is submitted that this application is now in condition for 
allowance and such allowance is respectfully solicited. 

Should the Examiner have any further objections or suggestions, the 
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undersigned would appreciate a phone call or e-mail from the examiner to discuss 
appropriate amendments to piaca the appiication into condition for ayowance. 

Authorization is herewith given to charge any fees or any shortages In any fees 
required during prosecution of this application and not paid by other means to Patent 
and Trademark Office deposit account 50-1 199. 

Respectfully submitted on March 16, 2010, 
/Gudrun E. Huckett/ 



Mb. Gudrun E, Huckett, Ph.D. 
Patent Agent, Registration No. 35J47 
Schubert sir. 15a 
42289 Wuppertal 
GERMANY 

Telephone: ^49-'202«257^0371 
US-Fax: (877) 470-9712 
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Rotary piercing 

From Wikipedia, the free escyclopedia 

Rotary piercing is a hot workiiig metalworking process for foniiing tliick-walled seamless tiibing. 
There are tvvo types: the Mannesmann process and Stiefel process. 

Mannesinanii process 

A heated cylindrical billet is fed between 
two convex -tapered rollers, which are 
rotating hi the same direction. The 
roll ers are usxiaily 6"^ askew from pamllel 
with the biJlef s fongitudSnal axis, ^rhe 
roiiers are ob opposiie sides of the bil l et 
and the surface of thetr largest cross 
sections are separated by a distance 
slightly smaller than the outer diameter 
(OD) of the original biltet. The load 
iniparted by the roilers cottipresses the 
material and the 6"^ skew provides both 
rotation and transiation to the billet. The 
friction from between the rollers md the 
billet is intentionally high and many 
times increased wi th knurling of the 
rollers. This tTiction sets up stresses 
varying radially through the billet cross 
section witb the highest stresses are at 
the OD and the central axis. Tlw stress 
exceeds the yield strength of the billet 
and cause circumferential f1 ssures to 

propagate at various radii near the QD and a central longitudinal void to form at the axis, A tapered 
mandrel is set inside and a short distance from the star! of the cenlm! void. Tins mandre! forces the 
material outward and cmnpresses the material against the back side of the tapered rollers. This 
compressive loading fuses the various circumferential fissures and sets the initial internal diameter 
md OD values. The newly formed tube is tlien cooled and can be cold worked to further refine the 

diameters and to gain the desired yield strength sJ^ ' 

Mannesmann mills can produce tubes as large as 300 mm (12 in) in diameter J^^^ 

Stiefel process 

The Stiefel process is very similar to the Mannesmann process, except that the convex rollers are 
replaced with large conical disks. 1 his allows tor larger tubes to be fomiedJ^ ^ ^ 
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A scheoiatjc ofroian piercmg. Key: 
] . Roller coiiriguraUoxi 
2. The process sUiris >vith th^ blmk fed in from the left. 

3. The ^it^e^!ses induced by the roUs caii#ies the center of the 

blank to irachire. 

4, Finally, the rolls push the blank over the niajidrei to form 

a imiform inner diain€?ter. 
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